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H3o6pexeHHe oxhochtch k ycxpoftcx- 

BaM flMCXaHUHOHHOrO KOHXPOJIH COCTOH- 

HHH xpyOonpoBOflOB H npeflHasHaMeHO 
flHH ocJHapyxeHHH nospeMCAeHHft b Tpy6o- 
npoBOflHux rMxipoxpaHcnopxHUX cHCxeMax 

GOJlblXlOfl npOXH)KeHHOCTH . 

H3BecxHO ycxpoftcxBO flJiH o6Hapyxe- 

HHH yxe^eK b xpyOonposoxiax xijih xka- 

KOCXH, coflep«amee npo/io)KeHHbift b xen- 

jioHSOJXHUHH Bfloiib xpy6onpoBOAa KoaK- 

cKaJibHtift Ka6ejib c KanHJiJinpaMH b ah- 

ajiexxpHKe h BHeiuHeM npoBOjaHHKe^cJiy- 

xautHfl jxaxHMKOM xe^H, Koxopwfl nofl- 

KJiioueH K HMnyjibCHOMy reHepaxopy h 

npHCMHOMy ycxpoftcxBy co bxophtomm 

npHtJopoM, npH aanoJtHeHHH KanHJUinpoa 

»cHflKOo<rbK) b Mecxe xeuH xpyOonpoBOAa 

HSMeHHexcH HMneflaHc KoaKCHaJibHOro 

KaOeJiH, H Ha sxom y^acxKe npoHcxojxHX 

oxpaxeHHe aoHj^Hpywuuix HMnyJibCOB, no- 

cunaeKSdsT' renepaxopoM, no speMSHH 

npMXOfla oxpa»eHHoro HMnyjibca onpeAe- 

jiHexcH Mecxo xew [l I- , 

* 

HBBecxiioe ycxpoKcxBO oCecne^H- 
Baex BfaicoKyto xouHOCxb onpeAeJieHMH 
Mecxa xe^H xpyOonpOBOAa. OflHaKO npj| 

AOCXaXO^HO CJ10)KH0M KOHCXpyXXHBHOM 
BUnOJlHeHHH (BKJlWMaH HSrOXOBJieHHC H 

npcKJiaAxy cneuHa/ibHoro KaOe/in) ero 



to 



XO^HOCXb SaSHCHX ox KJIHMaXH^eCKMX 

ycnoBHft . 

MasecxHO xaxace ycxpoftcxso onpeAe- 
/leHHH Mecxa xchh, coAepxamee npo- 
ViojKeHHUft B sjiexxpOnpoBOAflwe** cpejie 
xpyConpoBOAa. HSOJiMpoBaHHuft xaOejib , 
coeAHHeHHbift *B KOHue xpyOonpoBOAa c 

H30JIHpOBartHUM npOBOAHHKOM, BMOHXH- 

poBaHHbiM B cxeHxy xpy6u. B nauane 
xpyOonpoBOAa kohuw H30JiHpoBaHHoro 

Ka6eJlH H H30JlHp0BaHH0r0 npoBOAHHxa 

noAKJiwMeHhi K perHcxpaxopy Mecxa xe- 

UHr poJib Koxoporo BbinOTlHHeX H3MepH- 
xeJibHbift Mocx nocxoHHHoro xoKa. B on- 
15 .Hon AHaroHajiH waMepHxe/ibHoro Mocxa 
ycxaHOBJieH ranbBaHOMexp, k saxHMaM 
KOxoporo H noAKJiioweHU KOHUfca xaOeJiH 
H npoBOAHHxa, oOpaayH Asa luieMa h3- 
MepneMbix conpoxHBJieHHft . Hcxomhhk 
HHxaHHH APyroft AMaroHaJiH HSMepHxeJib- 

HOrO MOCXa OAHHM HOJIIOCOM nOCXOHHHO 

noflKJiJOMeH K ABH»Ky 6aJiaHCHpoBOHHoro 
peocxaxa, a ApyrHM nojiwcoM coeAMHCH 

C 3a3eMnHK)IHMM npOBOAHHKOM. npH B03- 

HKKHOBeHHH noBpeweHHH B xpyOonpoBOr 

Ae K30J1HUHH npOBOAHHKa, BMOHXHpOBaH-- 

Horo B cxeHxy, napyuiaexcH, h oh aa- 
aeMnHexcH. 3aMUKaexcH uenb nMxaHHii 
H3MepHxejibHoro MOCxa. PaccxoHHMe ao 
30 Mecxa nospeagaeHMH onpeAeJiHexcH no . 
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H3BeCTHUM flJlMHaW H30JIHpOBaHHhIX KaGeiifl 

H npoBonHHKa M HSMepneMOMy conpoTHS- 
jieHHW [2]. \ 

* flaHHoe ycTpoflcTBO He mohcct 6bm> 
HCnOJIb30BaHO B TpyeonpoBOjDiHbix THflPO- 
TpaHcnopxHbix cwcTeMax 6ojibiuon npo- 
THXeHHOCTH, xaK KaK npH TpaHcnopTH- 
poBKe nyjibnu (aanpHMep BoaoyrojibHOfl 
cMecH) ,o6JiaflaK»aefl aOpasHBHUMH cBOfl- 
cTBaMH, HSOJiHpoBaHHMfl Ka6enh , npoJio- 
xeHHfaia BHyTpH TpyeonpoBojaa , 6yjxeT 

naCTO BfalXOAHTb H3 CXpOH , MTO npMBG- 

:fleT K MHorouMCJieHHUM oTKasaM B pa- 
6oTe ycTpoftcTBa.* CnejuoBaxeJibHO^Ha- 
.neJKHOCTb paCoTu xaKoro ycTpoftcxsa 
Cyj^ex HeBUCOKOfl. 

KpoMe xoro, HsroxosJieHHe cneuM- 
aJibHbix xpyO c bmohxhpob^ihhwm b xojnae 

CXeHKM HSOJlHpbsaHHblM npOBOJXHHKOM 

H nocJieAyJoiiiHJi MOHxa^K xaKoro xpyOonpo- 
Bona c npoKJiaj[iKOft BHyxpH ero hbojih- 
posaHHoro nabejiH cymecxseHHO ycJio«- 20 
;hhk)x m yflopo>KawT KOHCxpyKUHK) b uenoM. 

: UeJlbK) H306pexeHHH HBJlHeXCH nOBhi- 

MJBHvie Ha^eMCHOcxH pa6oxbJ ycxpoflcxBa h 
ynpomekue ero KOHcxpyKUWH. 

JlocxHraexcH ue/ib xeM, hxo b h3- 
BecxHOM ycxpoftcxBe o6HapyweHHH necxa 
xeMH 8 xpy6onpoBOfle c BJieKxixjnpoBOflH- 

men KHWOcxbw/ cHabJiceHHOM hsojihpo- 

SaHHUM npOBOflHHKOM^ npoJiosceHHHM 
BflOJTb Xpy60npOBOfla H nOflKJIIOTOHHMM 

K oflHOMy h3 3a»HMOB peFMcxpaxopa wec- 

Ta xeMH, H30JlHpOBaHHblfl npOBOJIHMK 

bxBaxuBaex Hapy^KHyio noBepxHOCXb xpy- 
eonpoBOfla/ cxeHKa Koxoppro coeflHHeHa 
c j[ipyrHM sa^KHMOM perwcxpaxopa Mecxa 

Xe^M, npH 3XOM npOBOXlHHK MOmeX 6bIXb 

HaBHX Ha xpyeonpoBOfl no criHpajiH h 
pasMemeu Me«ay cjiohmh 6yMa»HOft thapo- 

KSOnHUHH, OeilHXOn CBepxy 6HXyMOM. 

. DpH pa3puBe xpy6onpoBOfla BUxeKaio- 
man sjieKxpohpoBOflinaaH sicHAKOCXb 3aM- 
KHex B aneKxpHHecKyw uenb cxeHKy 
xpyOonpoBOfla h npojioxceHHUfl no ero 
noBepxHOcxH npoBoiHHK, a perHcxpaxop 
Mecxa xeHH 3a<l)MKCHpyex conpoxHBJieHMe 
sxoro JtpoBOXjHHKa no Mecxa KOHxaKxa c 
xpyOonpoBOflOM, x.e. paccxoHHHe j\o wee 
xa xe^H. 

H^- HepxejKe cxeMaxH^ecKH noKasaHO 
ycxpbftcxBO AHH o6Hapy5KeHHfl Mecxa xe- 
HH B xpy6onpoBOfle , oCioHn bha. 

ycxponcxBO' coflepwHX xpyOonpoBOjEi 
1 c sjieKxponpoBOflHiuefl acHflKOCxbw 2, 
HalHapyxHyio nosepxHOcxb Koxoporo 
Me)fay cjiohMh 6yMa»tHOfl rHXipoHSonHiwiH 

3 HaBHX BMcoKOOMHHft (naiipHMep KOH- 
cxanx) npoBOjUHHK 4. KoHeu npoBOAHHKa 

4 H cxeHKa xpyGonpoBoaa 1 coeflHHeHti 
c 3a»HMaMH perHcxpaxopa 5 Mecxa xe^H, 
npeflcxaBJiHwmero co6ofl oflMHapHuft hsmb- 
pHxejibHfaifl Mocx nocxoHHHoro xoKa Mecxa 
xeHH^6 B xpyConpoBOfle . 40 

ripH . noBpe)KjaeHHH xpyGohpoBOfla 1 
B Mecxe xe^H 6 BUxeKawmafl sjiexxpo- 
npoBOflHmaH «HflKOcxb (ny/ibna) 2 saMw- 
Kaex B sjieKxpHuecKyK) uenb npoBOAHHK 
.4 H cxeHKy xpyOonpoBojia 1- 3xa 3JieK- 65 



xpHHecKaH uenb cxaHOBMXCH n/ieMOM h3- 
MepeHHH perHcxpaxopa 5 Mecxa xeMM 
6, H ee conpoxHBneHMe HSMepaexcH npc-. 
jie QajiancHpoBKH HSMepMxejibHoro Mocxa. 
PaccxoHHHe ao Mecxa xe^H C onpe^e- 
jiHexcfl BupaxceHHeM 



e 



[H]. 



rfle - MBMepeHHoe conpoxMBJieHwe; 

S - ce^eHHe BUCOKOOMHoro npo- 
BOAHHKa; 
p - yAe/ibHoe conpoxMBJieHHe bu- 
coKOOMHoro npoBOAHHKa; 
k - KOsOOHunenx luara naBHBKH 

npOBOJlOKH. 

OaKXHHecKH perHCxpaxop 5* Mecxa xe- 
MM 6 HSMepaex cyMMapnoe conpoxMBJie- 
HHe npoBOAHHKa 4 AO Mecxa xe^H 6, 
conpoxHBJieHHe cxanbHOft xpyCu xpy6o- 
npoBOAa 1 M nepexoAHoe conpoxHBJienHe 
SAeKxponpoBOAHiaeft acMAKOCxM 2. OAHaKO 
npH npoKAaAKe bucokoomhoO KOHCxaHxano- 
BOn npOBOAOKH Be/lHHHHaMM conpoxHBJie- 
HHfl xpyOonpoBGAa m sjieKxponpOBOAH- 
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men jkhakocxh b seJiMMKHe R^^^ momcho 
npaKXHHecKH npeHeOpenb. 

HcnoJibSOBaHHe npeAJiaraeMOro ycx- 
poncxBa MMeex uejiun pha npeHMymecxB, 
npe)XAe Bcero, wcnojibSOBaHHe b xa^ecx- 

Be npOBOAHHKOB SJlCKXpHMeCKOn ueHH 

npaKXHMecKM He noABep^KeHHbix HSHOcy 
cxeHKU xpyOonpoBOAa m HaBHxon na ero 
HapysKHon nosepxHOcxH BucoKOOMHon npo- 
bojiokh BHa^HxeAbHO noBbiiuaex naAeJK- 
Hocxb paGoxbi ycxpoftcxBa h ynpomaex 
ero KOHcxpyxuHK). KpoMe xoro, npoKJiaA- 
Ka BhlCOKOOMHOrO npoBOAHHKa xopoulo 
coBMemaexca c paspaCoxaHHOfl h BHeA- 
peHHOn B npOHSBOACXBO xexHOAOTHen 
H30JiHpoBaHHH MarMCxpaJibHbix xpy6onpo- 
BOAOB/ nosxoMy saxpaxu Ha npoKAaAKy 

HBAHK>XCH MHHHMaJlbHblMM H OnpeAeJlHWX- 
CH B OCHOBHOM CXOHMOCXbK) BblCOKOOM- 
HprO nOOBOAHHKa. 

<DopMy/ia • H3o6.pexeHHH 
•l* ycxponcxBO AHH oOHapy^eHHH Mec 
Ta. xeuH B xpyeonpoBOAe c suieKxponpo- 
BOAHiaefl acHAKOCXbWr BK/iw^awmee hsojih- 
posaHHban. npoBOAHHK, npojioMceHHbin 
BAOJib xpydonpoBOAa H noAKJUO^eHHun jc. 
ojXHOwiy H3 3a)KHMOB peFHcxpaxopa xeuH, 
oxA Ji^awmeecH x^m, hto, c 
ueAbK) noBbnijeHHH naAexcHOCXH paOoxu h 
ynpomeHHH KOHCxpyxuHH , HSOJinpoBaHHun 
npoBOAHHK oxBaxfaJBaex HapyxcHyw nosepx 
Hocxb xpyOonpoBOAa, cxenxa KOXoporo 
noAKJiJo^ena k ApyroMy 3a)KHMy * perHcx- 
paxopa Mecxa xeMH . 

2. ycxponcxBO no n.l, o x ji h- 
MaiomeecR xeM, mxo npoBOAHHK 
HaBHX Ha xpyeonpoBOA no cnHpaAH h 
pasMemeH Me«Ay cjiohmh eyMaxnoft tha- 

P0H30AHUHM, 06/lHX0n CBCpXy OHXyMOM. 
HCXOHHHKH HH(J)OpMaUHH , 

npHHHXue BO BHHMaHHe npH 3KcnepxH3e- 

1 . ABxopcKoe cBHAexe/ibcxBO CCCP 
» 612102, KJi- F 17 0 5/02, 1972. 

2. naxenx OPr » 1940872, 
KJi. F 17 0 5/06, onyO/iHK. 1971. 
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(54) DEVICE FOR DETECTING LEAKY 
POINTS IN A PIPELINE 



The device relates to devices of remote control of pipeline state and is intended for 
detecting injuries in pipeline hydrotransport systems of great lengths. 

A device has been proposed for detecting leaks in pipelines for liquid which contains a 
coaxial cable laid in the heat insulation along the pipeline with capillaries in flie dielectric and 
external conductor that serves a leak sensor which is connected to a pulse oscillator and 
receiving device with a secondary instnunent When the capillaries are filled with liquid, the 
impedance of the coaxial cable changes, and on this section the reflection of ou^oing pulses 
occurs which are sent by the oscillator. By the time of reflected pulse arrival the leak point is 
detected [1]. 

The known device ensures a high accuracy of detecting the pipeline leakage point 
However, with a sufficiently complicated embodiment (including the manufacture and laying of 
a special cable) its accuracy depends on climatic conditions. 

A device has also been proposed for determining a leak point that contains an insulated 
cable laid in the pipeline conductive medium connected in the pipeline end with an insulated 
conductor embedded in the pipe wall. At the beginning of the pipeline the ends of the insulated 
cable and insulated conductor are connected to the leak point detector, whose function is 
performed by a dc. bridge. A galvanometer is installed in one diagonally opposite pair of bridge 
junctions, and these are the galvanometer teraiinals to which the ends of the cable and conductor 
are connected forming two arms of resistances measured, A supply source of the oflier 
diagonally opposite pair of bridge junctions is permanently connected with its one end to the 
slider of the balancing rheostat, and its other end is connected with the grounding conductor. If 
an injury occurs in the pipeline the insulation of the conductor embedded into the wall is 
destroyed, and the conductor becomes grounded The bridge supply circuit gets closed The 
distance to the injury point is determined by means of the known lengths of insulated cable and 
conductor and resistance measured [2], 

This device cannot be used in pipeline hydtrotransport systems of great lengths since, 
when transporting pulp (for example mixture of coal and water) that features abrasive properties 
the insulated cable laid inside the pipeline will be often broken down, and this will cause 
numerous failures in the device operation. That means that such a device will not be very 
reliable. , , 

In addition, manufacture of special pipes with an insulated conductor embedded in the 
wall thickness and subsequent installation of such a pipeline with an insulated cable laid within 
this pipeline makes the entire design considerably more complicated and expensive. 

An object of the invention is to increase the reliability of device operation and to make its 
design easier. 

The object is achieved in such a way tiiat in the known device for detecting a leak point 
in a pipeline with conductive liquid fitted with an insulated conductor laid along the pipeline and 
connected to one of the terminals of the leak point detector, the insulated conductor embraces the 
pipeline external surface whose wall is connected to the other terminal of the leak point detector, 
in this case the conductor may be wound round the pipeline spirally and arranged between the 
layers of paper water proofing covered with bitumen from top. 

In the case of pipeline rupture, the conductive liquid that is leaking away will close the 
pipeline wall and conductor laid on its surface into the electric circuit, and the leak point detector 
will register the resistance of this conductor to the point of contact with the pipeline, i.e. the 
distance to the leak point 

The drawing gives a schematic presentation of the device for detecting a leak point in a 
pipeline, general view. 




The device contailVS^pipeUne 1 with conductive liquid 2, round whose external surface 
between the layers of paper water proofing high-resistance (i.e. constantan) conductor 4 is 
wound. The end of conductor 4 and pipeline wall I are connected with the terminals of the leak 
point detector 5 which is essentially a single dc. bridge of leak point 6 in the pipeline. 

In the case of an injury in pipeline 1 conductive liquid (pulp) 2 leaking away in the leak 
point 6 closes conductor 4 and pipeline wall 1 into an electric circuit This electric circuit 
becomes a measuring arm of detector 5 of leak point 6, and its resistance is measured after 
balancing the bridge. The distance to the leak point / is determined by the following: 

i [M] 

kp 

where /^neas - measured resistance; 

S - section of a high-resistance conductor, 

p - specific resistance of the high-resistance conductor 

k -coefficientof wire winding pitch. 

Actually detector 5 of leak point 6 measures the total resistance of the conductor 4 to the 
leak point 6, resistance of the steel pipe of pipeline 1 and contact resistance of conductive liquid 
2. However, when laying high-resistance wire of constantan the values of the pipeline and 
conductive liquid resistances in the value /^neas may practically be neglected 

The use of the proposed device offers a vsdiole number of advantages. First of all, the use 
of the pipeline wall and high-resistance wire wound round the pipeline external surface (that are 
practically not subject to wear) as conductors of the electric circuit, improves the reliability of 
the device operation and simplifies its design. In addition,'^e installation of higji-resistance 
conductor is well combined with the developed and industrially introduced process of trunk 
pipeline insulation, therefore, expenses for laying are minimal, and are mostly determined by flie 
cost of the high-resistance conductor. 

Claims 

1. Device for detecting leaky points in a pipeline with conductive liquid including an 
insulated conductor laid along the pipeline and connected to one of ttie terminals of the leak 
detector characterized in that with the purpose of improving operation reliability and simplifying 
the design the insulated conductor embraces the pipeline external surface vAiosc wall is 
connected to the other terminal of the leak point detector. 

2. Device according to claim 1 characterized in that the conductor is wound spirally 
round the 

pipeline and arranged between the layers of paper water proofing covered with bitumen firom 

top. . . 

Sources of information taken into consideration during the examination of experts. 

I. Inventor's certificate of USSR No, 612102, cl. F 17 D 5/02, 1972. 

2 Patent ofGerman Federal Republic No. 1940872, cl. F 17 D 5/06, published in 1971. 
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